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^ ^ SH ^Jl«^5. ^ Sl^r ^ 51^ ^ 

£ 4^ ^ BflEi^ ^-71 # 71^ ^V^Rr ^T^lsq-; 7l 

* A oHl -fM^-§- cf^]^; a o > 71 °_ 7 )^o) t§A$Q cgc*^ q.^^ cg^o) 7]J& 

£ 4c 
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1020030008159 #^ H*}: 2004/2/9 

{PATTERNING METHOD OF TRANSPARENT CONDUCTIVITY FILM AND DISPLAY DEVICE USING THE SAME AND 
FABRICATING METHOD THEREOF} 

£ 3a ifl^l £ 3dTr .£ 2<H1 5.^1^ H^l^i 71^5] wJ-^-g; ^^|2]o.S 5L 

£ 4a £ 4b^r ■& *Qr*$£\ <^H] tc^ ^ sflE^ wj-^ ^Tfl^ 

£ 5tt £ *1 a) d\)d\] ^ yvnv B^H^l^Ei 7)&^r ^^SLS. S.^ 3§^£. 

£. 7a ^ S 7b^ €■ *H <^H1 ccfs- avnv e^U]^ 7l^ afla^^ # *fli 
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£ 8a ^ £ 8dTr W H^^liEi 7l^r^ # *fl2 

£ 9a ^ .£ 9b^r t^^l *H <>H] nJ-& W B^^l^E-j 7l^ ^l^wj"^ ^ *\}3 
£ 10a ^ £ 10b^ tt}-^ tii-n}- E^j^i^Ei 7l^S] ^ ^ ^ 

£ 11a ^ £ llb^r <4N ^ H^M^El ^ # ^f- 

£ 12^ ^12 41*1 oflofl 14 s. aVn| E^]^ 7]^r# S.*] *1 ^JE. 

£ 13-^ £ 12<>fl 3E*1€ ^ M^^l^E^ IV- IV'-^ ^ V-V^d^- 4^} 

£ 14a Ml*l S 14c -c- ^- ^ ^ ^12 ^a] oflofl tt}-^ yvnv B^l^Bl 7l^S] ^ wj-^ 
f 1 ^13 *}^H ^4 ^ ^3 ^ ^* ^^*>7l ^ ^£1-. 

£ 15^r ^ ^13 41*1 <^H ttf^ MVnl- E^l^^Ei 7l^r# JE^ *V 

£ 16-B- £ i5«ii ^ B€*l^tH 71^ vi-vr^ ^ vn-vn'^i-g: 4^ ^#*H 

£A]*1 ^t^£. 

£ 17a tfl^l £ I7d^ ^3 41*1 <*H n|-s. «vni- e^I^E] yj^cq ^3. 

^ ^13 D}i3 Jftg £^nl-^ aiz]- -^^§>7l fl^ ^E#. 

2, 102, 202, 302 : 7flo]H efo] 4, 104, 204, 304 : 
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160A, 160B, 160 : 3££iifl*l^H 4%! 158, 258 : $-7} *LSL^ 



272, 372 : ^-7} 



<41> M. ^ o_ KX \ ZL°) *\}2i « 0 >^^1 %°-£., ^ S^l^M" *>^H« °1 

<44> yVnl- E^li^ 7]^ Tfl o] E Ej-Oj^- * cj] o] E-| ZL Tfl ojE $]°]^ 

e^o]-.^ jn^j-y-^cf ^7>s. *g^€ *vs}- B^l^sK <^-I s]-bv 
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1020030008159 #^ <H*>: 2004/2/9. 

^3*r 711 °1B E^l W^tt lls.^} -g-^H e)lo)Ei ej-ojofl ^#5^ Shi a] 3. 

<45> Zj-5}- ^€ W ^#3}-, ^Bj ^##2} ^ <qj=L 

# *m^sh ^^0.5. 7i§ ^#*R=- ^-g- ^> 

<46> ofl^ jjfl^o. uvul- H^^l^Bl 71^4 ^ 3gE| 7l £hg- fJES. ^l^H Ht^S ^ °A 

3 -a- ^<y*Kn -g-<g^.5.*i sh^mi ^cf. 

<47> o]El*l oH^ 5]]^^^ «VnT- JE^^Ei 7)^-^ tilJE^l ^ S^^- 0}-g-&| Cf^o) 

*V^H US ^1 ^Hl- ^llS 4^>^ ^ ^ *fl2: #7> ^o. 

o] S]^ ^Cf. OH- 8M^>7l ^<5M, yVnV E^j^A^ 7l^ p}^£L #°l^r Wj-fg 

ilS. t^JI p|. iH ^.^o] M>n| ^aV > ^ ^ , ^SSj^ZLEflS] 

^3. ^ MEfl^^B ^ ^ ^ ^ ^ ^g-g- i^-§>Jl &71 

*N-3J n}^3. 4 4^3 ^°1 tfi-^sqjl £1^1 

<48> £ if 4 n>^ S -^-^ ^eH*! yvnv e^]^ 7 ] ^ ^o] s_X\^- 3$#£.o]jL, 

2^r £ l«fl H^S} aVnV E^j 7 |A^ 7l^ I - I ' ^ tt}-E} ^^><^ ^-E^l 1=K 

<49> S. 1 ^ JE 2°11 Mj-nV E^J^^Ei 7l ^ ^ 7^(42) $H ?fl o] E ^^^-(44) 

■i: i2*HMl 711 o]h 2*^(2) ^ t-flolEl ^01(4)4, ^ 

MVn]. E ^1^(6)5}-, ZL M*} ^ <^ ofl ^ ^ ^(18)* ^«lt!:^. 

ZL€\JL, MVnV E^^l^Ei 7}&-£ ^ ^^"(18)4 ^ Tfl o) H ^^(2)^ ^^^-^ ^Aj^ ^ 
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1020030008159 #^ 2004/2/9 

S*q*l 7fl3flA]E-1(20)2f ) TlMH e1-oi( 2 )6fl ^£|^r TllolH ^^-(26)4, dM^i ^(4)cfl 

<50> wl-nV E^^^Ei(6)^r 711 ©IB e}o1(2)ofl i^fl -§-#SH 3l-ol(4) 

<*fl *#sqfe 5}-^ a]s7V sj-i ^^-(18)^1 f^^H -n-^1^7]] o]^- ^M, «vn]- H^fl 

*l^Bi(6)^r TlMH ^^(2)^1 TlMH ^(8)4, cflolE-1 eK](4)°fl ^ 

(10)2]-, 2}-^ #^-(16 HI 3^ J=efl<y ^^-(12)3)-, TflolB ^(8)4 &%sS{JL ^ 
(10)3)- ^eflo] ^^-(12) A>oiofl ^ ^*Kf- %^f-(14)-a- ^Hl^cf. 

<si> oj^Tfl #^-(10) 3l =ell<y 3^(12)4 ^^sl^^i ^(10)4 ^eflo] ^ 

(12) ^>ol^ S^Rr *^^(14)^r tflolE] 5^1(4), t-flolE-1 3flj= ^ ^(36), ^ 

ME]^1 ^^-(22)3l-£ #^s)7ll ^€4. °le]# #^#(14) cflo]e| e^U), ^ & 

^■(10) £ = sll<?l ^(12), c-flolEi 5fl= *}-¥- #^(36), #^-(22)4 ^ 

^^^( 48 )ol d) *g^4. , 

<52> *1^(18)£ ^^-(50)^- 4#*Rr m ^#(16)* -S-*fl ^ Hi&*l^Bl(6)S} 

= Efl<y ^(12)4 ^4^4. S}-^ ^q-(18)-8r *l2L°\) S]«fl SL^M ^ #JjL 

Tl^l ^-f- #^"4 ^3 a] ?1 Tfl €4. °1 Si^Hl 4*11 ^ H^^iE-1 

71^4 7}% $]*l*Hr °-^°l °l^°fl S^SMl £M £Al «M 

^^.S^Ei Sfi ^(18)* ^ ^ ^A^L 71 Til =14. 

<53> ^SEl^l 7fl5flAlEl(20)^ 7)HB El-°1(2)4, ZL TflolH 4<?1(2)4 Til o] B 

(44), 4^ IK 14) 31 ^-^^##(48)* a><>H ^JL f^4^ ^H3*l #Jf ^(22)4, =l 
^£51*1 Aj-a- ^^. ( 22)j2f H^e]-(50)# Afolofl 3=j7 ^^4 o>^-&| i^^-(50)<Hl 
*ll2 ?I^«-(24)# ^-fH*}^ sj-i ^^-(22)o.S ^€4. °1 si ?F ^Sei^l 7fl4^1^ 
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1020030008159 #^ °J*>: 2004/2/9 

(20)*r ^(18 HI ^± #2.7} cf-g- s±±_ Aljr 7 > nfl^H -fr^l 

<54> TlHM 51-^1(2)^- TflojE 3fl^(26)l- l"«fl TflolH J^2l-Ol^( £ Al^l ^-g-)Sf 

cf. 71MB ^-¥-(26)^7 TflolH 5**1 (2)JL3.Jf E-l <£^5q^ TlMS ^(28)^, TlMB 

^<£^(44) * a.SS]-(50)^- ^-§-*}^r ^13 ^*(30)1- ^sfl TflolB ^-Jf ^(28H 3^r€ 
71MB *l^-(32)o.B ^-^^rf. 

<55> z\}o]b\ 51-^1(4)^ 3ME-1 2|]=«(34)1- -g-sfl t\]o)t] =5l-ol^(BAl^] &-g-)<4 

cf. cflo]Bl 3flc«. ( 3 4) ^ c^ojE^ e^ol(4)^.S.-fBl <g^^ cflolE-1 <5>Jf *l^-(36)2h J±Jl<4 
(50)1- ^f-*Rr ^14 ^#(38)1: -f-*fl tiM^ 2fli=(36)sl- 3^r€ HM^i sfliEl #-ijL ^(40) 

<56> o]e^*V ^-g- 7 }x}^ uvtn. B^^l^Ei 7l^ *f| s wj-^^ oj # 

*])■&} *>ig £ 3a £ 3d<^l tij-sj- ^-cf. 

<57> £ 3a# *fll ^ ol-g-BH ^71^(42) ^oHl TflolB e+*l(2), Til 

olB 3^(8), TilojB ^Hf ^(28)^- 5£^>^ 7flo}B ^ 

<58> ^l^r] 7} #(42) tfofl ^ ^ -f-^ ^ ^-9, -f-Sfl 7)1 ojB 

°1 *fll °}i3t Oj-g-t!: iSSl^ZLSfloll ^-^4 AlZj- ^-^0.5. TilojB : g" 

Jfl^ao^ ^oiB e}9j(2), tIMh ^(8), 71Mb ^ ^ 3^(28)* 
^ TllolB ^ n^o] ^^^cf. TilojB ^^iS^ H*(Cr), J±3!(Mo) , iH^l^Tll 
^ fM Hl^r ol^ ol-g-^cf. 
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1020030008159 #^ <H*}: 2004/2/9 

<59> £ 3bS ^-S*>^, 7]}o)B. ^ 2fl€l:ol s}-^ 71^(42) 7fl°lB ^<d^(44) 

°1 JEi^. HBluI °l-B-§>^ 7ll 0 lH ^^^"(44) $H %^#(14) ^ ^ 

^##(48)# S^tt «>£^ sfl^^; ^o]Ei H^<y(4), ^I^-(IO), = e^o] *}^-(12), t-fl 

3)1= ^ ^(36), ^(22)* i^*>^ ^^/=efl^ ^ ^>^^- 

<60> ^>t^ ; TllolB ^ ^€1-^ ^ 7l^-(42) ^H] PECVD, ^E-^ ^ 

^4* wj-^ o. ^ 7)1 o]B ^^b|(44), n+ ^5^f\ ^L5lJl 4i^/ = 

efl^ ^f^l ^^i=k <^7H, TflojE ^^^(44)^ t^S-S.^ ^ ^s]^- 

(SiOx) SE^r ^ ^-S(SiNx) -§-^ ^<£#:gol ol-g-^cf. d^/JE. 31 <?] ^4=-o_S.^ -§- 

Bm^(Mo), t)^T3-, #3±L3! ^(Mo alloy) 

<61> °]<>H ( ^>i/JEL3l<y $H ^12 o>^3» oj-g-tl: iS.^^^ ^ 

^o.^.^ tHjolEi Efol(4), ^(10), ZL ±i ^^-(10)4 <H*ll3l-=l ^(12), i 

^^"(22)^- i^SRr i^/^-Sflo] =4? 3flEdl-ol 

y]^^ ^^<>1 ^Aj^l 5})E^^ Sl^ ^#^(48)^ #^#(14)°] ^j^cK 
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<64> =LZ)ZL, ofl^i (Ashing) ^SLS, ^^oflAi ^-cfl^o.s ^ ^l* £fe iS^l^B 

Ai^^cf. o]ofl 14^, *fl^Jf3 «-^#(14)°l lc#sH ^(10)4 ^eflo] ^(l2)o] 

<65> °}o]*\, ^-^O-S. i^/=efl<?I <flofl u-o> oi^ ££El|^iB ill €°1 *W 

3. °l-g-SH *fll *fi4 ^-&#(16, 24, 30, 38) ■& i^-*}^ S.^^(50)ol 

<67> di^/j=efl°] ^ Sfl^g-ol ^oje ;g 0^(44) ^j-ofl PECVD ^ # 

# H o v ^AS a.^BV(50)o] ^ ^^^cf. ^.^^(50)^1 *ll3 4i3f ^£2} 

d£ZLEfl:sl ^s)- a]z| ^0.3. 3xf)E^^o.SM] ^11 ifl^l ^4 ^^##(16, 24, 30, 38)^] ^ 
<%&t%. *U ?l^*(16)^r iLJL^(50)-§- ^~f-*M ^-efl^ ^(12)ol ^#5^1 *8>S3ji, ^12 
^-fr(24)£r ^^-(50)^: *3-g-^ 4 >J f ^(22)°] ^ ^^tf. ^fl3 ^ 

^fr(30)£r ^.^^-(50) ^ 711 °1H ^<?l^-(44)^: ^*>^ 7flol;e 3flj= ^jf ^ (28 )ol 2t#£| ^ 
^^14. *fl4 ?i^*(38)-^ iL^^O)^: ^-f-^H Ei sfljE. ^ *I^-(36)°1 t#£l7ll 

<68> ^.S^(50)^ TllolB ^^°l-(44)4 ^-7) *4<£ floluf o.^^ 7 ]. 

oVa.l(acryl)7jl -^-7l BCB SE^r PFCB ^4 ^ -fM #^o] o]-§-<gr}. 
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£ 3d* *fl4 4i3 ^-fr -g-s}<*| iiJ:^(50) 5^ ^(18), TflolH 

sfl-^ ^ #^-(32), d]olE^| sflJEL ^ ^(40)^ if^Rr ^ S*}^ ^Hd^o] ^^^cf. 

^^•(18), 7fl°lH sfl-E. Aj-a. ^-^-(32), t-flojEi irfl= ^ ^^-(40)1- S^Rr ^ £^ ^ 

^€4. ^ ^(18)£r *fll ^1-(16)^- ^ EL%}°± ^(12)-4 ?i7}2\°.5L ^ 
^r^U, 42 ^i^^(24)# -f-^fl *M TflojB ^(2)4 ^33*r ^S^^l ^ ^^-(22)^ # 
7l^o.S 7])°)^ 2fl= W ^^"(32)^ *fl3 ^*(30)* *§-n 7fl°lB 

^(28)21- ^71^ 0.5. ^^cj-. dH^i sflJEL aj-*l #^-(40)£r *H4 ^*(38)-§- ^*fl c^o] 
3 ^1^(36)^ ^7l^o.5. ^j^tf. c^7l>H, ^ SL^^l 4S.S.^ °}# ^ 

^J-s^C Indium Tin Oxide : IT0HM- ^ ^2l-#(Tin Oxide : TO) SE^ <£l# o}<£ 
( Indium Zinc Oxide : IZ0) W°] 

*| ol-g-^j- ^jscf ^ ^<M- #<y4 oj-g-e-l zLofl til^Kr ^fls ^-7>« 
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<72> nJ-sH, 42.3 a. D }i3 ^ So] Jf^ H^-g- ^d^^^-S. ^ 

<73> tq.e 42.3 o_ AV 7 1 3=^ c^qVsl ^ bM ^ Al 4 ^.g. *H«|*H *W 



#7l -S-^* ^«V7l ^^1 ^Al o4|of] ^ HV^ol W 0 V^^7ll- 71 

** "f^Rr ^T^^; #7l ^-711- 71*^ ^ ^ofl ^-711- «§>$«Hr ^-^2}; # 7 1 

^-7l#ol ^ofl Tj^Sj-^-ol Cf= HVnV^. ^Aj^ ^ ; Aj-^ ^ahg-ofl 

#7l ^^S(-^-ol cfS. tn-nKg. ^Aj^ T^Itt #7l Afl^ofl ttfe} A|5. ^ ^ 

^ Sl*}^* l^sm #311- 5^Rr 53 *vcl-. 

#?1 ^ Si^-g: ^#*l"b #31^ #7l ^-7l# 71^1-i- ^ 100 5L ~ 20051 ^tUS 7> 
1*>£- ^l* ^7}-5. 5.^-SRr 7 A^r ^^<L3- 

#71 ^ E^d D ^ #71 ^7l# 7l* ^H^r al^^L ^AjslJl #71 -^-711- sfi £} ^ 
<^1^^ ^^£1^ 3* -1^ <LsL tH}. 

#71 sflE^TBrRr #7$^ Hl^-g- ofl^H* °1 -g-*H #7l -B"7l# 3fi£} 5] 9) ^ 

^ ¥^ ^3 #^ifl^ #711!- 5^Hfr 53* ^Jis. tbcf. 
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<79> M. ^6\) nf^ ^ ^^nl-^ 3fl E ^ Hj-^^. J=L 7 |~ 7l ^ ^}9\\ #7] 7} 

% #<*fl -fM nV^. tgAj^ ^-^Sf; #7] -R-7l^ol f§A^ ^«^^. u}.^ <^ o} 7 ]^- 

#*fl #7l ^7}^ ^7)11- O]-^ JfL^ 5L^n|^ ^741 # ^^>^ ^ ^ 

<80> # 7 ] °- 7 ]nKg; #31^ #7] 7l #ofl #7l -£M ^ l^*Kr 

n>^H ^j-g: <>l-g-^ #7l -6-71^ *«B]^*Rr ^7^1» i^Rr ^-^^.S. 

<81> A o V 7l jjLTg £^nV^. i§A^Kr #7l -f^^M 7 )$- #ofl # 7 ] i=tg Tj^rq. 

# €^ ^*Kr #7l ^ ^S^l ^ #7l ^-7)^ ^ ^ £ ^PV 

<82> # 7 ] 3=^ 5LAinVo. ^ ^SiRr t^)^ #71 ^ 10051 ~ 20051 7>1 

< 83 > Aj- 7 1 J=tg £ ^n^-o. ^ ^ 7]# ^ flofl^i*. W]^^S ^ # ^Jl #7] -fM ^ ofl A^ 

<84> # 7 1 J=^ Sl^^M: AjEH^jO^. AIZ]-^ Hl^^-g- <H]^B«- °l-g-*}<*| #71 -fM 

5]- iflo] H ]^^ J=i£ £Ai^ A^lgH^ 0. S AlZ^fllfl^ ^Tjll- S^SRf- ^-g- ^ ^ . 

<85> # 7 1 til^^-g- o)l^E<Hl S#£l^ ^-##^1 t^-tt #71 «1^^ ^ 

4 ^ 5.$.^ *m«i-i- s^sRf ^-a- tb^. 

<86> # 7 } j=tg JE^nKg- 50QA %^is}kr ^ 

<87> a o v 7] £ ^ D _V2] 7fliSb ITO, TO, IZ0, Sn0 2 # ^°]5L *>M-^ ol-§-*> 
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<88> M. ^ofl 4a £^1 ^l-fe 71^; ^-71 7}#°] ±^ <3*H tg>8 

€ ^-71^4: -%-7Mo) 1%A^ eg 03^ x^u)*} cg<*ofl # 7 ) ^-71^ ^ Tfll- = 

<89> 4>7l 7)^ ^7l#S. o^O^ 53^- ^lOS 

<90> aJ-7) tp. 7l# 7] ^. J=Lig JE^BVO. £ fe ^ ^lO S *V4. 

<9i> a o > 7 ) j=tg £ xje|A ot 500 A ol§>o^ Jf^s. ^ ^lO £ 

<92> #7} j=Eg I TO, TO, IZ0, Sn0 2 ^ ^>M-^ #^5. 0]^^ ^ 

<93> .& ^ofl 4€- S.*) ^ B€*l^ 7]^ 7flo|E efolo!]-; AJ-7] ^ o] H 5^ 

<94> ^nV^ o. 7l 7^n|o| ^ -g- O.^. *Vcf . 

<95> Aj-7] iinVA JjL 7 | ^O^O] ^lO S ^Cf. 

<96> #7] JiJrn}-^ Jf7l ^nV^ o_ 7 ] ^<gg|o^ o] ^f, O.^. ^ <g ^ ^- S-^l 

<97> Aj-7] ^ ^^-o] A o V 7 ] J=L 7 } ^^oj-o^ tg^S] ^-^l^S. tbCf. 

<98> #71 WVSV E^jj^AE^ AV 7l ^jolE ;g<gnl- Aj-^j ^ o] E^ Ej-O}^ ^"71 ^ 
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<99> # 7 ) 7^ o]B 2^14 ^ #^jsL ojifLo^ TflolH aflc ^^-3]-; # 7 ] iLJL 1 ^ ^ 7fl 

3r-f-*H #7l TlMB Sfl= ^ #^"8- ^#*1 ^ ?}^*^; #7l Sj-i 
2f ^ ol^O^^Jl # 7 j ^-*fl #7l 7]]olB *fl = %4?& 7l]o]H 

A o VJ f #^8" X^fe TIMS Sfl-EL^-I- ^7>S ^SHr 3# ^<L£- tbcf. 
<100> #7] t,] 3}]= #Jf ^q-O. AV 7 ] iL^qV^ ^Tfl-g. Ol^ns ^£ Jf^O.^. *V 

<101> TflolB #Jf #^h8r ^71 fiSH^M JjL 7 | ^<£nl-g- ^ 6. ^ ^. 7 ] ^ 

<102> # 7 ] cflolE] e^o]3Z). °1^^1 eflolel 2fl= #7l # 

#7) C-flolE] 2fl H. ^ ^-g- ^#A]7l^ ^*4; #7l S}-^ ^4 ^ ol 
^*lZL # 7 ] ^EM^ A o V 7l dlojEi 3fl= ^ cflo]El #JjL *d^* if" 

<103> #7] oil Ol B\ sfljE. #7l JijL 1 ^ 33l» ?A^r *V 

<104> A o V 7 | cilolEi tfflc #JjL #7l iLJrnVo] ^ 7 ] ^ ^Kg. ^ JjL ^- 7 ] ^ 

<105> #7} ^BH-fr^ ^-71 CflolE) sfl.EL <5>-^ #^§- ^-f-^Tfl #7l cfl o] E-) sfli= # 

#^8: #7l ^«]## -§-*fl o))o} e] sflj= ^4 ^ ^^Hr f^jo^ ^cf. 

<106> # 7 ] ^olH ej-<?l^ Q^S. <=] =Lo)tJ ^^E]^l ^^4; # 7 ] *\]o]B\ S±o]3}- ^-<^ 

#71 TflolH ^oHl #71 i£^^l *>^- #^5]7fl ^#SU #71 21- 



88-17 



1020030008159 %% 2004/2/9 

^ 3i^r fief. 

<107> a o > 7 1 o. 7 ] 7^rto o> a ^7jl SHHfr, BCB, PFCB # ^o]^ *}^o) o_ 7l o] 

<ios> a o > 7 ] ^ ot 500A ol^j-o} *g^€ f^AS tbcf. 

<io9> a o v 7 ] ^ ^^g. IT0> T0> IZ0; Sn o 2 ^ z\o]5. o]^ t>}\^si\ o^o^ -I*. 

<no> av 7 ] ^ ^^.o. av 7 | ^ ojo3 ^o_^ «|bv ^31^ #^)- 

^ ^*Hr ^ tl-cf. 

<111> *V ^-^ofl rtf-^ ^7}-§- HVnV E^J^A^ 7 ]^- ^ « o >^ o. 7 ^ ^ ^ 

°1H 5]-^^: ^*Rr ^^1^; #7l Tllole ^.o]o. TllolH ^nKg. ^^Hr cj^l^; # 

?) 711 olH ^<3^ ^ 'ShESfl^-i- ^*Hr #7flsj-; #7l 711 olB ^Hl # 

7l 7llo]E EL]-0]j7}. Jil^>§>^ CllolEl £)-<£[, ZL C-fl o] BfoljiJ. <£^xg ZL ±^ ^.^^\- 

cfl^Rr .el^o] *i^M; ^*Hr &7$\2}-; ^7} tIIoIh eK], ciloiEi tt, J=3l 

91 M_3L^-jr ^frRr ^-TflSf; <#7] i^^j-ol ^ £ cgo^ ^)s>)^- oj 

<112> ^- 7 ] 711 OlH 2}°J4 ^oj o^o^ TllolH BflJEL *>^f *8^*Hr ^711^; 

^"71 iLJL^ ^ ^olE ^o^nv^. ^-f^o} Aj-71 Til olH sflJEl <5}-f *l^g- 7^ 
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sflJE. S}Jf 3^r€ TflojB ^ ^^Hr #31* ^7>S. S^Kr 3* ^K 1 ^ 

^ ^4 cfloiEi ^ ^<5Rr ^7>s £#«Hr ^ ^^.s 

<114> ^-71 cllo]Ei e}-^ ^ #7] TflolB ^<S^ Aj- 7l ^ o] E Ef-Olo] 

<115> ^^^.CfS. m^ofl U}-^. &X\ ±.7}^ tiVBl- H^^l^Ei 7l^^) ^fls 7^ # 

7fl°lB Wl^^ #^#^1 i^/£L^o] 

-g-^H 4 v 7l 7lloiE Efoijq- cfloiE^ e}<y^ ^^sl]^ sMi iLjL^aZj- 7flo]H 
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<ii6> ^7} 31 2 4^3 ^-^-g- <#7] Jf-g- ^4 p>^h» °l-§-*H i^/^efl^l 4°fl ^ 

^17> 4€" ISEflxlAE 3Xfl El^- #314 = #7l ISE^lil *m^r 0]^}C^ 

°1^2K1, ii^d^4 ^^lsl-^ ^3l# ^"71 #JE*fl^ ^*Rr #314; %A I£31*l 

3tflBi^- oi]^i^c^ ^cfl^ ^ l£eflxlA^ ^t^Kt #312}-; ^ IS 

Sfl^^E^ sflEiol ^7^ Jf^vg- f^fl #7l =Bflol *}^g- ^-5}^>ZL # 7 1 #^#o] 

*1^ ^e}^#* 3l7l*Kr #314; #0} 01^ IU117|ae irflBi^. ^SHr #31* 

<117> ^1-71 3U p>^3 #7] 3MB 4t!4 -S"^ ^l^^^l 3MB Bfl-EL *H*- 

^-a- ^*Hr #3121-; ^-71 m v\^el ^±3. ^7] ^ 3mb <i<?t4# ^-i-^h 

^71 31°lB 2fli= ^ ln.#Al 71 ^*Rr #314 = *}^4 ^ 

0]=Ol^J7 A o V 7 ] ^ AV 7 ) ^ojH SflJEL *>Jf #^4 3101B ^ 3 

^*Rr #311- ^7\sL S.^}~ ?A^r ^ o.S *Vcf. 
<H8> ^ 2 p>^3 f^o^ TflolH ^<34 ^oHl c-llojEl ej-olsf ^«|} ojs^^ ^ 

olEi Sfl= £}Jf ^S}^ #314; ^7) 3l3 V}^3- ^<L£. IS^I- 4#*H ^ V 7l 

c-flojE-i ixflc ic#Ai7i^ ^*Rr #314; A oM s}-^ ^4 ^ 

3. o}^o]x}ji ^7) ^EJj^ ^ ^7] CjolE-1 *}Jf ^4 C-flolE^ >£Jf ^^g. 

^*Rr #31* ^7}S, Sf-^Rr ?A^r ^?$<L£. ^4. 
<119> ^ 2 sg.^ cHl o]E^ Ej-o]4 ^ #^5. ^ V 7l 3] °1 H #°fl 31 

o]B 4^21 ^^431 ^^slJi ^-71 S^-i ^4 ^# ^^Sf^ ^SE)4 ^-a. x^-O. 

#311- ^7>^ i^^l-fe ^-^-$.5. *V4. 

88-20 



1020030008159 %^ 2004/2/9 

<120> a o V 7 ] J^nKg- 0.7I |<d°-i V ^ *§^Hr 53* l^c^SLg. f>t}. 

<121> ^-71 11^ ^-7] ^^9[^ ^*H=r 33* *Vcf. 

<122> #7] 3^ A o V 7 ] JjL 7 j ^<g^ QS.^ 53* ^-^-S. th=K 

<123> ^y) IjLJrnKg- ^-7) ^^^4 -ft-71 oj^O.^. ^*H=. 3} *lrf. 

<124> A> 7 ) ^ #=lo] ^7} ^-7) ^7>*1 mS.^" 53* ^S-^-S 

<126> 4V7I TflolH 5fl= #JjL ^-7] ^nVol ^"7] ^<£H]-* i^Rr 7$0-ZL^7] ^ 

<127> # 7 ) o|)6} *||;EL ^ ^7) iLjL^4 ^7fl# 53* tt 

<128> AV 7 | DflolEi ZfljE. a> 7 ] ^nVol ^7] ^^^-g- 5L^*Rr ^ 3. ° 7 j £ 

<129> # 7 j ^** #7] C-flo]Ei sfljEl *}^* ^;-g-^£^- ^1 C-J]o}e1 5))= # 

<130> Aj. 7] ^ #7))^ *7l#* i^Rr iLJ^ SH^fe Ul5j^* ^<5> 

ZL, -^71 #5. ol^^l 4V7I M-H^l ^^H^ TJ;*^* ^*Rr ^ -E^* 5=3L*Rr # 

Tfl^J-; tij^^-g- ofl^H* ol-8-*H fl^ tll^H ^ i^eV* >5d^^O.S 
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<131> AV 7 ] o. 7 ] # ^.^^-o. o>a.^^l °-y] BCB, PFCB ^ ^o]S. is}^2) $-7] #^5. 

4 ^?fl» 0.7]^- ^Jr^ *fl7^Rr ^7\S- iE^Rr 33* ^^SLsL ^ . 

<133> A o V 7] J±J> ^ S^>^ ^-7l#S o] -o|^l JL^ OJjL tb4. 

<134> ^-7] ^ iiejo] 7]%4r ^ 100i ~ 200S 7}1 

<135> AJ-71 !=Lx$ 5L^°- 500 A ^1 S. ^*}^r ^ 

<136> Aj-7] ^ ^^( IT0> T0) IZ0> Sn Q 2 ^ ol^-^^l -ft 

<137> AJ-7] til^^-g- cHj^H^l i^-Slfe f-fh^* ^71 til^^ £^ 

^ ^ ^^Rr ^-^^-^ tHl. 

<138> ^-71 Wl^-g- 3%~ 5 % ^-^># ^-fr^fe 3# ^-2-3. tb^-. 

<139> 2)-^ ^^vg- ^7) S[± <^<* S.O.S. €^ ^ ^^Rr ^ 

<wi> ojish £ ^ Vc §^ y>^-3itV s_ 4a xfl^j H I8dl- % V S*>^ 

71S. 
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<142> J£ 4a ifl^ £ 4c a] oflofl 4= S.&^Si\ sflE^ ^-g- ^Tfl^ 

<U3> £ 4a# #2^, 71^(52) ^Hl ^-7lBV(54)ol zz. Jf 71^(54) 3^ s.^ eg 

«W -fr7l^(56)«>l -8-7)^(56)^ ^-71^(54) $H -fM 4^- 

(54) ^Hl ^ 5L*]^-(58)°1 ^^cf. 
<144> 7l^r(52)-i- Q 180S. o]^o_g_ 7}<£*M*] ^ £#^(58)* H^SJ-fe ^-f H 

4b^l ^ 5E.3l^-(58)£r -H-71^- sfl^(56) ^Hl ^ 

(60)^, ^-7lsV(54) ^ £^EV(62)^S ^g-^t}. o)^ Hj-nVo] STiofl 

nq-^ til^j^ l^^S ^^tt ^-fr °l-§-^ ^£.5., ^-7l^-(54)4 

<145> >^>*fl*l ^ £€^1(58)^- ^-Sr^l^^-Ei of 180£^ 7lJ& «l3i*l-g- ^ 

2#^- ^-f^S. ^ 51^(58)^ 7l^ 7Hoi| 4^ «1^^(5£^ 

^-7l°T-(54) $H*1 ^ £^^(58)^8: ^^^5. -^^>ZL, -Pr7l^-(56) ^HH ^ 5L^ V (58) 
o. ^^f>}7]} °1tt ^-71^(54)^- 3 3^ ^(Seed) ^o] -g-o] 

*}<*| ^^^(58)^ ^shg-o] ^g. yl^ofl, ^ 7 in| ( 5 6 )^. <%j£ 

Al^(Seed) ^ti^Hr ^^(H)7ll- Aj-cfl^ o_ S ^o] &£-6l| 4 a}- ^ 

(58)^ ^^5}-#ol ^-7] nfl^-ol^. 
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<146> ^ £^BV(58)^r $-7)^(56) °fl *g 3 ^-f^S. 4^ ^ 

^^Ml c^)l- JE^i^-(58)-8r -^-71^(56) ^ 500A o^o} j= 

^^^S ^^ul, ZL ^ 500A ^^3. ^^t}7]} °H 

tcl-e^-, ^ £^^-(58)^: 3-71 ^7)1 *}7] o} 500 A ^ 

<147> ol^Tl) ^ ^6\) rtj-5}- ^Sj-^g- ^51 £3^3. ^#3^ ^ 

£^^■(58)^.5. *1]S5.^- <?1§ ^ AVsl-l-( Indium Tin Oxide : IT0)^M- ^ ^^(Tin 
Oxide : TO) ££^r «?]# a}<3 ^-§-( Indium Zinc Oxide : IZO), Sn0 2 f-°l °l-g-^th 
<H8> ne]Ji, «1 ^^-g- ofl€H» °l-g-*H i^^- (58) o. ^zj-^o.^ 4c 

oil £^1€ H>51- £o] JjLig £^nV( 62 )oV U-^ sflEi^l-Tti ^Cf. ^ , 

(Oxalic Acid; C 2 H 2 0 4 )* 7)^-^S «l^-g- ^1^H» ^ -fM 13 ! 

(56) ^ «1^^ ^ £^dv (60 )^- A|BJj^^ s ^zj-afliflji, ^. 7 1pV( 5 4) 30} j= ^ £ 

^^"(62)^ #<>l-&7ti $h=k °lr Hl^^-g- ofl^EoH cfl^H Hl^^ ^ 51^(60)4 

M £^^-(62)^1 cf^- ^z|til^ 7^11 $i 7l nfl-g^t}. cfl^. s.^ 10% o]^ o.^. 

^-^MHH ^^ofl ^-g-^V AizJ- ^d^Hl» ^ 9lSL^, ^] 3% ~ 5%* ^-n-*m 

Hl^-g- ^I^ech] cfl<5>cr| j=t£ £^^-(60)^1- ^ £^(62)£- ot 10 

<149> o]^ H]^^ ofl^Ho]] o_ 7l nl- ( 5 6) $\ $\ *3]%£ ^tg £^nV( 6 0)O. £ j= Al^o 

S -^-71^(54) $H ^o} ^3 a) -f-t^ £^^(62)0. •£ 4c0l] ^ o_ 7 ^ 

(56)^ ^^^ ol ^^ ]# o^^i ^ 
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±r til^S, ^7)sv $HHtt ^^3. ^^711 igO-S.M] i^Ht -fM°i- 

<151> M-0>7>, £ t^ofl 4^ Jf-*$ SL^^ 3flE^ aJ-^-l; 7§ + 3flE^^ ^ £ 

^i^" Ol-g-^ &*] i7}2] ^ ^oflA^ P>^3.» ol-g-t!: iSEl^ZLSfl^ ^-§- 

#H *r ^Tll ofll- S.Tg ( 47 fl^ p>^ 3 ^.g. 3gj3.^. ^ &X| 

HVnl- E^^AEi ^°1H ^ £^1^^ ^1^^ igog-g- oj-g-^ ^ 

4- ^ tfflE)^ W ^Jl&Tll 5)113. 37fl^ n}^3. 
^SLS. #H ^ Si 711 €4. 

<152> £ 5^ ¥^ S.^^ 5flE|^ Wj-^ol ^.g.^ igvgo) d\)d\) 43 «>nV H 

^X1^E| 7l^ £A]*V 3TjTg £ olj7 t £ 6^r J£ 5^] wVnV 7]^ II - H 

<153> S. 5 ^ £ 6*11 ^ H3J*]^E| Sf^- 7]J&(150) Tfl^lB ^<2 1 2| 

(152)-!: 7.}oH ^JL m^>7ll ^€ TflolB 5**1(102) ^ HMEi 2* (104)3*1-, ZZ. H*l-Jfn> 
Cf «Vn1- M^^l^Ei(106)^, =L M*} ^3iS. n>^^ ^ ^ofl 3^ 

(118)^8: ^altcf. =L^\3-, W H^l^Ei s\-± ^(118)4 ^£ -tfJf 

^^-(122)^ TflolH H*o](i02)^ ^^^-^1 ^S.e)7l ^flsflAl e^ (120)^-, TflolH e* 

^1(102)^1 ^^sl^- TflolB 3rfl=«- (126)2* , AHe] 5*<y (104)^1 ^^5l^ ^}o]b\ 5fl^^-(134) 
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<154> trt-n]- B ^1^(106)^ TlMH BKU 102) <*fl ^-^"^^ isffl H3L*\} -§-^«H 31 A 

a}(104H ^5]^ Sl-^ ^1S7> ^^(118)<H1 #^5)^ ^l^Tll o]l- ^ v 

^ H^fl^l^E^(i06)^ TflolB. ef«?](102H ?1MB #^4, e}<y(i04)4 

^(110)4, dii ^i^-(llO)^ tfl^Tll sfi ^^"(118)4 3EL319J ^ 

(112)4, 7fl°lH h}o](102)4- TllolH ^^^"(152) $H ^(110)4 ^ 

^-(112)4 f^sjTfl ^fl^(114)# ^*Hfr %^#(154)^ ^^1^:4. 

<155> ^*V ( ^* (154) ^. 51-01(104), HH^ ^ ^(136), 3LZ)jL, >iS.Sl^ 

^^"(122)4 f^s)7fl ^^tf. oje^V #^^(154) 3H^r ^ #^(110), c^o] 
#^-(112), cflolEi 5}oi(104), cfiolEl 3)1 = ^ ^(136), H^Jl ^1^*1 ^ ^^"(122) 
4 ^.ei ^-g- -2-^] ^#^(156)ol ^ ^^^cf. 

<156> 3^ ^(118)£r ^ B3l*l^Ei (106)^ ^Eflo] ^^(112)4 ^1 ^ , 

&± ^(118)^ =Eflo] ^(112)^1 M^Sf ^*>?fl £4. o] ^ o., sj.^ 

(118)4 ^(112)4 ^ ^ ^7>Al7l7l -eflo] ^(112)^ =-#Jf 

^ *1 ^ ^€ ^Efl« 7M 7fl ^cf. ij-i ^(118)£- °1*fl £ 

^ ^ €3 yl^ofl -^-f- *}^4 ^^V* ^A]7l7fl ^Cf. °1 #^*H1 

7fl *M ^jO S a. E ^ ^^-(118)^- ^V^lT ^-i" ^ ^ 7] 

<157> >iSe1^1 7fl2flAlEl(120)^ TflolH 5l-°J(102)4, ^. 7)]ol E e}tl(102)4 TflojH ^ 

^(152), %^^(154) ^ ^ ^##(156)^ AHofl -ji ^ ^^-(118)4 

^ ^^-(122) AS. ^^^4. '^7l>H, ^ ^^-(118)^r ^£5]^1 A c vj f ^ 

88-26 



1020030008159 ^^ 2004/2/9 

(122)21- ^ ^tH}. o}^]^V ^.g. 7fl3flAlEi(l20)^ Sfi ^(118)°)1 ^ 

^ ^1517> cf-g- ^ a]Jt7> nfl^l 6.S. -B-^l =1 >fl *V^. 

<158> TIME ^o](102)^ TllolB sfl £.-?-( 126)1" ^*fl TflolB J=eM«K5=*l*}*l ^)2f ^ 

€4. TlMm 3)1 = ^(126)^ TflojE 5l-<y(102)o.S.-^Ei <3#s)fe 7l]olH sfiJEL ^ ^^-(128) 
4, n °1H sflJEL ^^-(128) $H ^4r€ 7fl°lH *flS. A o VJ f ^1^(132) AS. ^^cf. ^7l 

7)1 °1H sfl= *l^-(132)£r -fr7l ^.^^(158)4 TllolE ^^^(152)* ^§-*H *§^€ 

*fll ^*(164) W§&t± m 
<159> cflolE^ £KKl02)£r ^ *H = (134)* **fl Hi o] &\ ^o)^(^a)^} ^4* 

cflolE] 3 flc «. (134) ^ cflolEi Bl-oi(102) iS^El dlolEi sflE. <5>Jf ^(136) 

4, cllolE-1 sflJEL ^ #^-(136)4 HM^i 5fl JE. ^^-(140)^-5. ^^cf. 5EtV, 

c-11o]e| 3flc«-(i34)^ cflolEi 3ifl^ ^^-(136)^ 71^(150) °T| TlMs ^ 

<S*Kl52), #^#(154), ZlElJl ^#^(156)* S^M}. °ls]tb ^HeI sflE.^ 

(134HH dlolE^ sB= a o v«. ^(140)^ -Pr7l iL Jl^K 158)4 HH ^ sfl J= ^^-(136)^- 
^-S-^^ ^£ ^12 ^i^*(162) 1^S]£S dlolEi aflJE. ^ #^-(136)4^ ^ 

*M1 

<160> 3*4. ^^. (n8)jI j. ^ olH ,aV*L ^^-(132) ^ C-fl o] E| #Jf ^^-(140)^: ^ 

El 71^ ^ i^^V ^d?»3 ^ Oj-g-^o^ ^V 7 ] ^ ^^- (118)) ^ojE 

3fl= A o VJ f ^(132) ^ C-llolEi 3fl= ^(140)-gr i^-*Kf ^ sfl^ 0-71 t±J> 

^(158)4 ^Tjl-. o] 



88-27 



1020030008159 Q*}- 2004/2/9 

<161> £ 7a ^ £ 7b^ ^ ^ H^^l^B^ 7]^h ^ # afll 

<162> n}^3 s}-^ 71^(150) ^Ml TllojH 21-^1(102)3}-, TllolH *}Jf 

(128)* i^Rr >11°1B *H^o] ^^^tf. 

<163> 7l^h(88) ^oHl ^Ei^ «o>^ f"^ ^-Sfl 71] o)H 

°1 *)U *r^a.«- °l-g-tr iS2]^zL5fl5i] ^4 ^4 ^-^ O.S. Tfl^lH -s- 

2flE^^^.S.^l 7flo}H e>o](i02), tIMh 5))c ^^-(128)* i^Kr 7ll°m = 

4? 3<fl€°l <^7H, TflolH ^0.3.^. Cr, MoW, Cr/Al , Cu, Al(Nd), Mo/Al , 

Mo/AKNd), Cr/Al (Nd) °]-§-€4. 

<164> _£ g a vfl^] £ 8d^ -g- oflofl tcj-s. HV^- E^jj^A^ 7 ]^. ti o Vtf ^ ^2 

8d^ $]2 Dfia ^^§r ^Tfl^ o.s ^lW. 
<165> o-# t Tfl^lH sflH^l ^ 71^(150) ^H] PECVD, i^E^ ^-sj ^ ^ 

-f-*fl TflolH ^^^-(152)^1 ^ ^^^4. 7flo]B 152)2} a>S|. ^-g. 

(SiOx) SE^ ^^1- ^sl^-(SiNx) ^ ^-71 #^o] ol-g-^rf. 

<166> ZL^Jl, »12 ^3 711 °!H ^£^(152) $H *^#(154) ^ jS.^ ^ 

W(156)* i^-*Rr 2fl€4; cflolE-1 21-01(104), ii ^(110), — el] <y ^(112), 

HHe] ^ *d^(136), f^-(122)* 5L^}tt ^/^efl^l #4? ^^o] 
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<167> ^X]*l t\] ^^^-(152) ^Hl PECVD, i^E^ f-^ ^*fl 

4Jb1S#, n+ 4i^/J=Xl<y #^#o] £*>*}o_5. ^^cK ^/=2fl«y ^ 

^o.^^ Cr, MoW, Cr/Al, Cu, Al(Nd), Mo/Al, Mo/AKNd), Cr/Al(Nd) ^-<X ol-g-^cf. 

<168> o]6]x\ , ^^/^Eflo] ^-4^ ^ofl l£e|xlAEf ^ cf-g- 4A a o] 

XI 2 4i3t ol^-^j- iSEl^ZLSfl^ ^-^ ^.S. £ 8b^l w>sq. ^-o] t^]~|- SSE fl 

*1^B Xl€(160)°l ^^^cf. °1 ^-f. XI 2 v\^3.S.^ ^ H^l^^l Xl^(114)°l ^ 
€ Y£-<HH 3^ i^f(2^ ^^-4^)1- £tt ^ ^Ht °]-§-W. o)o\) tcj-e}-, 

XI 2 ^3.^ 5)^ ^4^-)^ X^-S^Rr i£Xl*l^H 2flH(160A)£- XI 2 

^ <=iipf (SE^ *>#Jf )£f Xl-g-^Rr ISefl^liB X]€(160B) ilcf ^ ^°lt #XI 
cfA) iHrH, X]\i ISE^liE Xm(160A)°l tf-E ^i/=eflo] ^ *D€ £_ 

SSM^m Xm(160B) JUX ^ ^olf #7fl €4. 

<169> ojsltb IS^fl^liE sfl€(160)-§; ol-g-tb ^ ^ ^-2-5. ii/£5l|°J ^#<X XI 

Ei^ao. S Ml s. 8bXl w>2f XHeI eKl(104), ^ HM^e^^ ii/JE. X1<?1 

^ X)^(lll), ^SeH ^ ^(122)-|- i^-*Rr i^/=efl^l Xm°l ^^sic}-. 

<i70> St!-, -g-^tb H^l^S Xl€(160)-i- 3*] ^4 n+ ^s]^# 

X- al^^ ^^^#o] ^X|ofl sflE^^ £ 8bXl y>^- ^o] ^.ni ^j^#(i54)^ 

*^#(156)^1 A <M ^^/=5fl<y ^ sflBi-i- ^>X1 £X-. 

<171> zl cf.g- ( ^(0 2 ) oj-g-*V ofl^( Ashing ) ^^A^ £ 8c^l -E^^ W>^- ^-o] 

#XH-°-S ^ M<X» 3Hr Xl^ S^e^l^E 3fl^(160A)^r X)7^Z1, Cf^- ^^/ = 

sfl^l ^ Xl^l I£efl^liS Xl^(160B)^r ^ol7> ^-o}*l7fl sjuf. 
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<i?2> o]%7\) u-o> 01^ 4^(160B)1- °l-g-*V MA £ 8cH £^1 

€ wj-sf ^-ol ^^(H4)ol ¥-?t°\]*\ ii/H5l| 0 J 2fl!i(lll) ^ ^ ^##(156) 

ol *\A% o.s^ ii ^(110)2f JELEflo] ^^. (112 )o] ^ s ^-el^Ji #^#(154H }^#^nf 
. °H1 rtfe}, #^-(110)4 JELEflo} ^(112) *>°H^- ^^(154)^.3. <>1^<H*1 ^ 

(114)°1 ^€t}. 

(160BH S^- ^T^cf. 

<i74> ^ 9a ^ .£ 9bfe ^a] aflofl 4=. uvuj- o^o] ^2: # 

<175> ^3 ^ -£-5. B^^l^Bi a^JjL^oj) 0-7] 158 H ^ ^ £) JL 

<176> ^V^l§) al-s.^ 3flBla4 ^i/JELEflol =4? Sfl^o] aj^^ TllolH ^^(152) ^°\] 

$-7} i31^-(158)ol -B-71 iLjL^-(158)^ ;flS£fe -R-€^7> ^ 

(acryl)^l -fM 2W§-, BCB iE^r PFCB ^4 ^ -R-7l 

<i77> o)o]X\ t JS-7] ^.^^(158)4 n. o>sflo| ^oje ^^e|(l52)ol *fl3 ^3.1- ol-g-tb SIS. 

e^ZLEfla] >oz| o.S 4^^^^. trfE)-, ^± ^ (118)ol 

^€ Sfi -fM ^.^^-(158) ^ TllolH ^^^-(152)ol *ll7i5LH 71^(150)^] 

^21 7Ht11 ^cf. zl^ji, TllolB afl^^fe ^71 iLJL^(158) ^ ^^°H152)1- # 

-f-SRr ^1 fi^*(164)ol ^ ^ ^ Til ol e ^JEL ^u. ^^. (128) ol 7H7fl 

£iK ^}o]^ sfliE.-^ ^-71 JiLJL^-(158)-fr ^**>^ ^12 ?m*(158)ol ^# 
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A2 ^#(162)-g- nfl -6-71 J±J>B}-(158)4 ^ ^S\B.S. z\]2 ^^#(162)^8: -fM il 

31^(158) 2fl= ^ ^(136)^- 3}-g-*H *}-^ ^(136)3) 

^#^711 M-o>7>, ^2 ^^#(162)^ elH^ sflJEl ts}-^ ^(136) oj-sfi^ -2-^ 

(156)* 1=1 ^f-^H #^#(154)^1 ^^711 H ^14^ 

#(154)ol ^#£]7ll *lcf. °1 ^-f, *MB| 2fl= ^(136)3) *)^o) y])o}^ ^ej- 

(152)2] qt^r J±tf ^SLZLS. C-llojE^ 2fl = ^-^ t\]c]^ ^«g^-(152)^r ^3*1 ^7fl €4. 
<178> £ 10a ^ £ 10b^ oflofl icf^- HVuj- H^S^^iB^ 71^ ^is wj-^ -f- 

<i?9> s^ofl 4^ ^s^^ it^H ^ 2£#^(166B)4 ^ 

£^sV(166A)o.S. -f-^ IE 166)* 

<180> t}^, ^VJf^ofl o_ 7 ] ^.^nV( 158 )ol ^€ ^ B^l^l 7^ #6fl JfLig 

£^^-(166)^1 :M Ejig ^4 ^ ^^-5. ^^^Cf. O] ^ aVnV 1=^*1^1 7)& 

* ^ 100 - 20051 ^3} 7l^ ^JES. 7}<*^°.5.*| -fM iLi^(158) 33 Jf-^ 
(166B)£- al^^S. ^^s]7fl £}ZL, 71^(150) g Til ©IB £^(152), ^i/=efl<y ^ ^Q, 
#5.%} sflif}* £^>^ ^-71 # ^ ^ «Wl66A)£- ^^JL $^s]7fl ^tf. ©1 14, 
S)-^ ^ ^ SH ^ 3^ ojctf^ TjjolB sfl.E.^-3] Till ^e«1-(164) ^ cflo]E| sflJEL-^ 

*»2 ^^^(162)* 3L#*Hr ^7l# ^©flfe- 1^ ^ £^eV(166A)ol ^ ^ Ji , q.^*] 

-fM Ji3:Bj-( 158)^ #^-°)]£r al^^ ^ £^ni- (166B) ol ^^o€cf. SEth -R-71 11 
^(158) ^3} ^ £^sV(166B)ol ul^^ofl^ ^^s. w o v ^l*>7l ^^>©^ J=tg 

£^5V(166)^- ^ 500A ol«l-s1 ^^^cf. 
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<i8i> ol^*V £^nv (166 ) ^S^r ^ Indium Tin Oxide : ITO)°m 

^ ^#(Tin Oxide : TO) SE^ °><3 #S*#( Indium Zinc Oxide : IZO) , Sn0 2 °1 

<182> £ 11a ^ E llb^r ^ S] ^ofl tc}-^. wV^- ^ ^ Jf 

<183> £^(166)^ ^ Sfi ^(118), TflolS jrflc Aj-w. ^ 

(132), cflo]Bl ^JE. ^ ^(140)-^ JE^Rr ¥^ 5L^d aflBlo] ^£t}. 

<184> ^ f £.€^-(166A)4 ti]^^ ^ £.3l*Kl66B)°.S. ^ 

€ ¥^ £^1^(166)^- ti]^-§- i€St °l-§-*H £.^i^-(166B)^ ^3 

Ai^fluflnf. oil* 1-^ 10% o)-5}9] 4H=H±, 3% _ ^-#A>(0xalic Acid; 

C 2 H 2 0 4 )-i- ^-H-*>^ fl^^-g- ofl^B* ^ ^ -n-7l ^^(158) 

$]<q ^ £^i^-(166B)# o_iiL ^zJ-sflifluL, ^ 5i^(166A)£r 

>\) «rtf. 

<i85> oiofl rcj-e}, ^ £^°|(166A)AS o] =-o^^l s}.^ 31^(118), tIMh 3fl= 

3^(132), 3fli= ^^-(I40)ol *§^l}. Sj-dt: ^(118)£r S*dl f§s$S\o] 

^(112) * ^^-(122)4 ^ TflolH 3fl = #Jf ^^-(132) 

-B- TflolH ^2=^(126)3 ^l ^^#(162) TflolH sfljEL s}JjL ^^-(128)^ ^ £ 

^tH}. CflolE) sfl^l ^ #^-(140)£: tflolE] 5fl^(134)Sl »12 ^^#(164) iflofl <§^5)<H 
cflo)E^ 3flj= a}^ ^(136)4 ^ ^tb4. 
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<186> ojeiig. Q± ^(118), Tfl °1B sflS. ^ ^^-(132), cflolB] sfljEL ^^-(140)-!: 5E. 

«-*Kr ^ £^bV(166B), ^ £^^ v n^Sr 5. llb«fl w}^ ^-o] fi. 

51^(158)4 #3$M 3 31* °l-¥-7fl ^4. 

<187> £ 12^ A]2 oj|6|| ttj-S. UVnV E^]^ 7 | ^ ^ 5g lg £. ^ , Tj= 

13^r £ 12*l| ^ H^^l^El 7]^ IV-IV'^, V-V'^^r 4^ 

<188> £ 12 ^ S. 13^1 wVnV E^*]^ 7] £ 5 ^ £ 6*H H*l ^ 1^ 

B^l^Ei 71^2)- cflwl^l-^ g.3L^(274)°] -H-71 iLjL^-(258)4 ^-71 lis ^(272) 2] o]^ ^ 
5- ^€ 334, ^ 51^ sfl^o] -^71 Ji^K 272)3} ^l*}^ -f-sJ 

<189> HVov B.^]^(206)^ 7l)olH ^^1(202)^1 ^f-^ tIMH ^)o]b\ e^o](204)2l- 

^€ ^ ^(210)2h ±^ ^^"(210)21- rfl^V^l ^*1*H s\-± ^^-(218)3f ^4=^ ILZ]} 
^1 *l^-(212)-4, TllolH e}^l(202)4 f^^Tr TflolH ^^(252) ^^-(210)4 £L 

^(212)4 f^S^l ^^(214)^: ^^Rr #^(254)^8: ^ltH}. 

<190> S*}-, %^(254)£r c-flojE-l E^ol(204), cflolE^I aflJE. t}^- #^-(236), ZL^Jl 

^^"(222)^ ^^SlTfl ^^^cf. ole^V %^§K254) 3H^r 3^(210), JE.Efl*l ^ 

^-(212), cflojEi ^-o](204), cflolE^ sflEL t}^- *}^(236), ^ *d 222)4 

$\*V SL*] ^##(256) <=>) cl ^€4. 
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<i9i> 7-fl3flAiE-l(220)^ TflojE 4 ^(202)4, n. 7]}o)^ ej-o] (202)4 ?11o]h ^ 

£^(252) , #^(254) ^ ^ ^W(256)-§: *>°H ¥^1 f^^M ^ ^(218)4 ^ 
£ ^Ssl^l ^(222) AS ^^^cf. 

<192> TllolH 2fl = -^(226)^ &Kl(202)JLS-f ^^Itt sflA ^ ^(228) 

4, 711 °1H sfliE. ^ ^^-(228) 3H1 711 ojE sfl-EL tf-f ^^-(232) AS ^£4. ^ 

7H, TllolB sflJE. ^ ^^"(232)^ ^^-(274)4 ?\}o)^ ^0^^(252)^ ^-f-*><^ 
*lll ^^^(264) tflofl ^€4. 

<193> cflolEi 3fl^(234)^ c-flolEl e}«](202)AS.^-E^| <g#5]*r 3|);ei <j}Jf #^-(236) 

21-, t-11o]E^| 2fl;El ^(236)4 c-H^lEl 3j|J= -tf^f ^(240) AS BE^V, 

cflolEl 3flA-?-(234)^ cflolEl sfljEL <5-}-f ^(236)4 71^(250) A}o]ofl ^ojH ^ 

^sv(252), #^#(254), ZL^JL A^ ^^(256)# ^ i^nf. $\o)^ 3fl£L-f 

(234HH t\}o]B] $\EL #Jf ^(240)£: ^.^^(274)4 $)o)&\ sfl.E= *}q-(236)* 
<*l ^€ m fd^#(262) ifl<H| AS t-IHEi 3ill ^ ^.ja ^1^(236)4^ ^ ^^Ml 

<194> ^.51^(274)^- ^7l £.2L^(272)3\- -R-7l ^.^^(258)^1 °1 ^ ^tj-. <*) 

7^, ^-71 S5l5i-(272)£- ^-71 s)-A ^(218)4 TllolH sflJEL ^(232) ^ HHeI aflA 

^(240)* i^-^^r ^ A# sfl^ol ^7l 272)2] ^4^1 ASS} Til tb4 

• °H1 4^, -r-71 SJl^^)^ ^ -E^^ ^ *&^°\} £)*ll -B-71 SJl 

^-(258)4 f^&o] TjTlll- o]=^ ^S)^ JfLi^ 3flE]Jl)-0) ^Tfl^-l- -f-*fl 4i^/^eflol 
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<195> £ 14 a vfl4 £ 14c^ £ ^12 ^ A] oflofl 4^. HVnV E^*]-*^ 7l #4 «o>^ 

^ ^3 n>^3 ^^2)- -f-tg JE*14^ 44 ^S>7] ^^M" S^ltb 3 

<196> £ wV^o^ ^ 2 ^4 oflofl O)-^ 44 £^4^ 7]&°\ Z\]2i 4^ # *fll ^ *fl2 4^3 

<i9?> £ 14a s. ^s^ig, *fl3 o>^H 4^ H 3**1^4 4^4 4-Aj-Jf^ofl ^-71 iLJL 

4(272)^ $-7) 258)^.5. ^€ J±Jl4(274;M ZL ^.X^|(274)4 7^1 o] 

H ^<a^(252)ol 3zflE]^^4. 

<198> 444 *>^, sfl^^ 4i^i/H.eflol =-4? 3fl^°l ?1HB ^^^-(252) 4°11 

^7l .£Jl4(272H PECVD #4 ^ ^^$3-, ^ $H -fM 11:5:4(258 H # 

4 3.^^. ^7l iL:5:4(272)4 TllojE *1<34(252)4 #4°1 ol-g-5]j7 ; 

-fM ^.5:si-(258)^ tofe ^^^7} o>3.^(acryl)7jl ^-7l 4^1-, BCB PFCB 

^ ^ $-7} #^°1 °)^r^. 

<i99> °}°]*\, l±Ji:4(274)4 n. o>efl^ 40JE ^<34(152H *fl3 4^3» °l-g-t!r 

^4 ^44 44 ^4 ^4^4. ojofl tcj-e^, *4 ^4^4 4^ ^^-(218)ol 
€ Sf^: e§^£ iLJ:4(274) ^ tIMB *i<S^(252)°l 4^£H 7l4:(250)°l ^-fr 7> 

4^11 44. ^ JL, TflolH sfl^^f^r BJl4(274) ^ 4 0 lB ;g44(252)-g- *U 
^l-(264)ol ^43<H 711 olH *fl£. ^(228H t#4 7>4>fl £4. 5£*L c-flo] 

4 jiJL 4(274)4 tl| 4 Ei 3fl= ^(236) ^ .2.4 ^^M§K256)-g- A]2 

^®!»(458)°1 ^3<H «-^#(254)ol i^#4 ^.g- 7>47]l 514. 
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<2oo> £ 14b!- ^hS*}^, nj-gj. ^s^-g- ^el^H a]^^ ^ £.3i^(266B)4 

^ £^^-(266A)o.S. ^ 3E^B]-(266)ol ^€4. 

<20i> ^1*1 s}^, a^J^ofl -B-71 ^.5l^-(258)ol «^ B^l^&| 7l^r ^6|| J=Lt§ 

£*I^-(266H i3j|Bj^ ^ ^ wj-^ o.^. ^4gtf. o] ^-f ; ej-Bj- e^Ul^ 7]^. 

-I: 100 ~ 200JE 71* 7}1^o_S*) -fi-7l ^^(258) ^S] ^ 

(266B)£- Hl^^S. ^^s]7fl SfrjZ f 7l*(250) ^ Tflol^ ^0^^(252), ii/J= tHl^ ^ atf^, 
ti>£^l sflli, ^5 ^71 ^^-(272)^- S^Hr ^-7l# Jfl^ S.^(266h)& l^^S 

^^S]7fl t-Vcf. 3Eth -B-7] ^.^^-(258) ^ ^ £€^(266B)ol ti^^H ^^5. ^ 

^ 5L^(266)£r ^ 500A ol^r>^] = *§^*t}. 
<202> oje^ J=tg £^nv (266 )o. s ^fls^^ o]f- ^ Indium Tin Oxide : ITOWM- 

^ -tV^CTin Oxide : TO) SE^ Indium Zinc Oxide : IZ0), Sn0 2 f-<>l °1 

<203> S 14cl- % V S*>^, £^^-(266)^ ^z} ^ ^(218), TflolH 

sfl^- ^ #^(232), c-flolE-l sfljEl #j=l ^^-(240)* i^«Hr ^ 3fl€°l ^£4. 

<204> ,^M)*| e>^ ( -f-^ -£^^-(266A)2)- Hl^^ ^ £^e]-(266B)AS ^£-£|<H ^ 

€ ^ S.^i^(266)# «l^*J-g- °l-g-*H ^ £^^-(266B)^# 

n^flW. ^1* 10% °1*M*] 3% - 5%2] ^H^iKOxalic Acid; C 2 H 2 

0 4 )* 71^-o.S. f-B-*Rr wl^^-g- <H1^H# °l-g-HV ^ -B-71 SLJ. 5J-C258) ^ 

3 ^ £^i^-(266B)* JS.3. ^zl-sfliflji, ^ £^sV(266A)^8r ^>^7fl 
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<205> o]ofl n)-^, ^-tg s^nV(266A)^-S. °1^<H*1 s\-±l ^^-(218), sflJEl -#-¥- 

^(232), z\)o]z\ sfljE. ^>«- ^^-(240)ol ^^^cf. ^ ^(218), Tfloje sfl = # 

Jf #^(232), $}°}B\ $\SL >£Jf #^-(240)-8r i^Rr ^-^ £^1^-(266B), ^ ^ £ 

2fl€£: ^-71 £.£.^(272)$] -07I ti^^(258)sf ^Till- o] 

<206> £ 15^r ^13 ^1 oflofl rcfs. ai-nv E^l^tH 7}%-ir s%*{£.°]5L, s. 

16-gr s. 15^1 £a]^ hv^. E^iiEi vi-vr*14, vn-vn'^d# ^ ^#^H 

<207> £_ 15 ^ S. 16^1 5.^1^ H^l^Ei ^l^*]r £ 12 ^ £ 13^1 JE^l^l yVDi- 

H^B^^El 71^34- t^l^M Ji^nVo] -^-71 J± JL*3V(372) <&<H# ^ <2} Jl^r 

<208> ovnv e ^1^(306)^ Tfl o] e ej-«?l(302)<*l| t\]o}^ , t"ll °1 E-i <?] ( 304 ) 4 

^ ^^-(310)21-, ^^-(310)21- cfl^Tfl ^ ^d^-(318)4 ^^r€ = 

sfl^l ^^"(312)31-, 711 °1H Hl-^l (302)^ f^Sl-cr 711 °1I ^^^"(352) ^ofl #^-(310)4 
^(312)*]- ^^slTll *im(314)* ^*Rr %^#(354)-§- ^wRVc]-. 

<209> j*^-, %^(354)£- *\)o}B\ 5f<?](304), cIlojEi 3fl= S}^ ^^"(336), nE)ZL i£e]*l 

tf^f €^-(322)^ f^^l ^^€4. ^l^tb %^#(354) ^q. (310)) c e1) o] ^ 

^-(312), cflolEi ^o](304), c-llojEi 3fl= ^^-(336), ZLE)il ^SE^l ^(322)4 

<^nl ^ 0_nl ^i^ (356) ol d ^^51 Cf. 
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<210> 7l]2)]^E^(320)^ 7)l°lB ^^(302)31-, zl 7)1 °1S ^^(302)4 7)1 ^ 

^(352), %^(354) ^ ^ ^##(356)^: *}°)*\) ^51 3 ^ ^^-(318)4 
€ i££)*l ^ ^^(322)^.5. ^^4. 

<2ii> TilojB ^ = ^-(326)^ TllojB &!-<?} (302) JL3.J?-Ei <a^^ 7)1 °1B sflJE. ^ #^-(328) 

4, 7)| o]H 2]]£L *)^(328) $H ^€ 7)] o]H sfl= ^ ^^-(332)^.5. ^€^f. ^ 

7H, TflolB sflc A>tL ^(332)^- ^7) ^.^^(372)2)- 7flol;e ^^sv(352)^- ^-f-^^ 
£ ^11 ^^(364) ^ofl ^^^cf. 

<212> cflolE^ 3rflca. ( 33 4) - tijolEi Bl-o](302)^.^B^ <3#£l^r c-j] o] e-| sfliEl <5>Jf ^(336) 

4, cflojEi sflJEL <Er>-¥- ^^-(336)4 ^4^1 cflojE) sflJE. ^-Jf ^^-(340)A5. ^^cf. 3=*, 
n))o)E^| nfl^Jf (334)^- cflolEi sflc sr>^- *]^-(336)-4 §>^- 71^(350) A}ojoil TflolB ^ 

^^(352), %^#(354), ZL^JL _£.ni ^^^(356)^ ^ £f^4. o)^ z\}o)b\ ^jr «. 
(334HH cflo]E) sflJE. ^« ^^-(340)^: -^71 a.^BV(374)3f $}o]b] sfljEL #-^(336)* 
3vf-SH *§^€ *)12 ^4(362) v^H ^ si] d] o] &\ sfljEl ^-Jf ^^-(336)4^ ^ 
*}t)1 ^14. 

<2i3> iLJ:si-(372)£r 7)lo]B ^^^-(352)4 ^Utb ^-71 *i<£ #^5. ojJfLo^cJ-. o]e ^ v 

-¥-71 ]±S.^(372)-8r ^7} S)-di ^^-(318)34 7)lo]H sflJEL #Jf ^(332) ^ HHeI 3fl^ 
^■^•(340)^- S^Rr ^ 5)) ^o] n °-7l is^(372)^) ^?}*1 SiSl7fl o] 

°fl 4^, -¥-71 ^^-(272)^ ^#^r ^ 51*1^ ^ °l-g-1?Kr ^-f ^ 
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<214> £ 17a £ 17d^ *fl3 ^1 oflofl 4t ^ B^^l^Ei 7]^:^ 

<215> ^^^] ^13 <*1H1 ^ H^^liEi 7}%2) ^12: «o V ^ ^ *fl 1 ^ *fl2 *}^H 

<216> c 17a s. , ^]3 n>^3. S. e^^e] 7 ] ^- oj ^w^j ^-7l 2£Jl 

^•(372)4 o-7l^(358)°l ^3^1 ZL ^71 i^ni-(272) ^ °. 7 ]^( 372 )s>). ^ ^o}^ 

<2i7> a> £ xfl ^/t= e11«! =4* sflBjol 3^5} TflolH *4<£^(352) ^Ml 

lis:5i-(372)ol PECVD ^ wj-^ o_s. ^ =L ^Ml -^71^(358)°! 3. 

-r-71 tiSSV(272)^ T^S^r 7))o}^ ^^01.(252)4 -f-oj*]. °.^ol ol-g-slcf. 
-fh7lBV(358)^ ^ ^*<HH ^l^*>7l -g-ol^S^- #^ 

^B^F, i£oVH^7ll<I sl-tJ-l- °l-g-£4-. 

<218> O^A-1, o. 7 lnV( 358 ) ^ jn 7 l ^^(372)4 ZL O >eflol ^ E ^ <£ nV ( 352 ) ^3 

^ ^(318H ^± °J^^ -Rr7ls]-(358) ^ ^7l ^.^^(372)4 7ll°lB ^<2sK352)°l 

^7l£l^ 7l ^-(350)01 7}*1 Til £4. zielJl, 711 ol^ sfl^iMr -B-7l^-(358) ^ 

^7l ^^-(372)4 TllolE ^^^(352)0. ^! ^#(364)°! ?§^S\Cy\ TllolH 2fl = 

^ ^^"(328) ol ^si- 7}*1?11 €4. SEth dlolEi -°r7l°K358) ^ -t" 7 1 

^^(372)4 dlolE^ sfljE. *}^- ^(336) ^ ^.^ ^W(356)# #-f-*Rr *fl2 ^#(358) 
°1 ^3<H %^^(354)ol 7H711 ^t}. 
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<2i9> £_ 17bl- tis}^ , ^°\] rtcA ^e)^^ w]^^ -f.^ £^i^-(366B)2}- 

^ £*I^(366A)-2-3. ^ H^«V(366)ol ^^sjcf. 

<22o> ^H^f^l -fi-7l*K358)°l *8>£€ ^ B^fl^l^Bi 7l^r ^ofl ^ 

(366)°1 i^E^ ^ ^a]- wj-^ o.S ^^^cf. °1 ^-f , hv^ b^I^ 7l^* ej= 

100 - 200£ 71^: ^.£5. 71-1^-0.^ -B-7lsi-(358) ^ ^ £*iq-(366B)£- 

S. Si 711 7l^r(350) ^ TllolH ^^^1(352), i^/H.efl^l =4* sfl^, ^£^1] 31^, 

zle|ji ^71 JiLJ: ei- (372)^1- 5L^Rr ^7l# ^3 Jf^ s^^-(366A)^r ^^3. ^^£)t11 tt 
cf. 31th -^-7l°V(358) ^ ^ £^^-(366B)^l ul^lMH ^^S. ^*Rr 3* «o v *l^} 
7 ] o^j.c*| i^i°l-(366)^ ^ 500A ?f-v\}£. ^^^nf. 

<22i> o]e-]*V ^ i^^(366)AS. ^11- ^ ^VSj-l-C Indium Tin Oxide : ITOH14 

A]rS)-^-(Tin Oxide : TO) til" °}<3 Indium Zinc Oxide : IZO), Sn0 2 °1 

<222> £ 17c# %^\^ , ^ S.#^(366)2) ^3 s}-^ 3^(318), 711 °1B 

3flj= ^ ^(332), tiHEi si] £L ^ 3^(340)^ £t^b ^ 51^ ^^^4. 
<223> AV^^l *>^, ^ £^^V(366A)4 i^ei-(366B)-2.S. «§>^ 

£ ^ £#^(366)^- wl^^-g- ofl^BS °l-§-*H ¥^ £ 3 ^(366B 

^l^l ^ £^^-(366A)o.S. oj^oi^i 3^ ^^. (318)) ^oi^ ^ 

— W ^(332), cflolEi *>Jf ^^-(340)^1 ^^t}. ol el *V s±± ^^-(318), 7\}o]B. 

^ ^(332), cflolEi ^^-(340)* i^>^ ^ S^^(366B), ^ 

^ sfl^^- -¥-71 is ^(372)^1 ^*>*1 £5££M 0.7I ^-(358)21- f^SM ^ t41«- c»1 
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<224> t= 17d» ^S^l-^, M 2E*I sfl^'^Tfl!. °]-?-xr o. 7 lnV ( 3 58 )ol AE^ ^0.3. *fl 



^ ^3 £.3. ^zj-gfluHo.^ ^ia ^"8: ^1 SM] ^cf. ojoll 

^£>, £ ^<>\} tcf^. Jfrg i^nVo] aflE-]^ « 0 V^ofl ^ JE^S] SflE^ ^ -g- 

<226> 2E] al , ^ ttf^- 7} & ^ ZL ^2: « 0 >^£r ^ 

^11 y o^^T ^-g-tF 3*>i£L ^-§- oVrt E^xj^Ei ^ ^8-£- 

4^ ^ ^ sa* 3H4. 7l#3 ^1 
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[^4 1] 

■¥■71 # 7)4* 43*Rr 4314; 

-8-71 ^-71 # 71 ^ ±^ <3«H -fr7l# 3^* ^4*Rr 4*14; 

-¥-711-4 -fj-711-4 7||i 44 33^-iroi 4^ ^44^ 4314; 

47l ^4*°ll 44 44* 4^3^5L 444^ ^^4^ 43m ^44^ 4 
4 iflBi^ 4^. 

1^4 2] 

*H 1 4°fl &44, 

#4 ^4*<>1 4€- 44* M4^r 4^1 

471 ^fl^ofl t^e} 43. 4€- 44 ^21 4^ ^ £44* ^44*r 431* S44fe 
53* 4^ 44 41^^ 4^. 

[^4 3] 

*il 2 4°fl &<H4, 

471 M £44* *§44^ 43m 

471 -¥-711- 714* 4 10051 ~ 20051 ^^ifls. 7f14^ 43l« ^7}S. £f5fe 53* 
4tt 44 4^ 4^. 
[^4 4] 

2 4°fl 4<H*1, 
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^7} -¥"7l# 7l^r 3HH^ Wl^^S. ^^SlJl ^-7] -H-7l# 3fl ^ $H ^ <§ 
[3^* 5] 

«l^^-8- ol-g-§><^ AV7] c. 7 ] # sfl^ ^cq a)^^ £ ,jrto AjeflijO.^ 

6] 

A o V 7l 7m #ofl -B-71^* 3^*Hr ^TllSf ; 

A oM -B-7l^o] ojc*)^ o§o=|oj 7]^. ^T-ofl A o V 7l ^-71 ^ ^ 31* o] 

7] 

*fl 6 %H1 &<>H, 

A o V 7l 71^; ^Hl ^71 ^-7l°]-i- ^ ^ #31^; 
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8] 

all 6 *M 9X°]*), 

^7} ^7)^o) i%A£Q y}$. ^ofl A o V 7 ) JjL^ c^nV^. #31^; 

9] 

all 8 * 0 H1 54^, 

#71 7l^-# ^ 100£ ~ 20051 ^iflS. 7><I*Hr ^rTfll- ^7>S i^-SRr ^ ^^SL 
10] 

all 8 %H1 ^^H, 

^71 ^ SainV^ 

A o V 7l ^-7l# 7m $H*lfe tila^S. ^a^sjjl Aj. 7 j o. 7 | <$6\}*]^ ^^S. ^£]i=. 
11] 

all 10 *oHl 91°]*], 
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*15^* ol-8-*H #7l -B-71^1- ^ ^^^^.s. ^Zj-Sfl 

[^t 1 * 12] 

*ll ll %H] &<>H, 

A oM al^^-g- ^-##3 t-fh^-i- A o v 7l ^ 

4 ^ s^bv^ 2^*Rt ^-^-s. ^ ^ s.^^ 3iflE^ 

[^t^ 13] 

*11 10 %H1 &°H, 

#7l ^ 500A <>1*>^ if-v\)3- ^Sfrfe 53* ^^^3- ^ £^bv 

[3^8" 14] 

*fl 6 1M1 aI'-H , 

#7] ^ JE^^ ITO, TO, IZO, Sn0 2 # *M51 *>M-^ °l-§-*> 

15] 

71^4; 

A o V 7l *7l^-ol cg^^- *jj<^ uj-^x] <^^ofl *7l^-2f ^7)1* o]^^ ^ 

€ -f-^ s^* ^l^Rr 53* #^5. ^ ^ £^s[* a^l 
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A 15 *oHl sl<H-H , 

17] 

*ll 16 %hi sa^H, 

^ 5.^1 ±7>}. 

is] 

all 15 iHl 

#71 ^ £^£r «J= 500 A ol^>o] ^-^1^. ^ Sj-fe ^ i^^M: 

3.*] ±7.}. 

19] 

*fl 15 %H1 9X*\*\, 

#7l ^ 5L^sv^r I TO, TO, IZO, Sn0 2 # ^M-^l #^5. °l-f-<>l*] 3}^ 

#^03. ^ ^ 5*1 i7f. 

20] 

#7l 711 ol h ^°J4 711 °1B Al-oH ^-Jl H*l-S}-<*| 3^ ^^-^ 33*Rr eflol 
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21] 

XI 20 SW*!, 

22] 

XI 20 %H1 
[^t 1 * 23] 

Xl 20 * 0 H1 at°H, 

[^t 1 * 24] 

XI 22 SE^r 23 %H1 5i<H^ ( 

^h7>-§- aVn^. E^^l^Ei 7l^r. 
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25] 

*H 20 *<H1 &<H*1, 

26] 

A 20 ^Hl 

^"71 JiJlSl- TllolE ^0^^ ^^-o} Aj-71 711 °1H Sfl-^- ^ *I^h§- i.#Al ^ ^1 

27] 

26 %H1 5a°H. 
^ 3.*} ^ H^*!^ 7l^r. 
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28] 

*H 26 %H1 9X°]a\, 

[^tMJ" 29] 

20 %H1 $H>H , 

^4?^ r-flolEi ^Jf Ifsfb C-Ho]E^ Sflj^fl- ^7}S. ^l^Rr 3* ^^.2.5. 

30] 

*fl 29 *cM 5U<^i, 

^ ^7}& ^ HM^tH 7]%. 

31] 

29 5a<H^i 

^V}*) £I5}£^ Tj^- ^)0 S ^ ^7>-g- aVnV E^x}^ 7]&. 
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[^t 1 * 321 

4 29 sa*=H>H , 

I^^*o> 33] 

all 20 * 0 H1 

^7] 7)}o}^ 5}o]sq °l-f-<H*l ^SE|^ ^ 

^■7} cfloiE-] ej-oijq. ^ #*Js #7l TlloiB ^<3^ -M ^71 <5>^f i£el*l ^ 31 

El^l 711 3)1 Al EH- ^7}S. ^l*}^ ^-^ <5Rr 5*1 4i7>-g- M>nV H*ffl*l^El 7 ]:£. 

l^^ty 34] 

21 %> 5&^r ^1 23 *<H1 91°]*], 
A oM -B-71 ^<g^ 6>3.^7ll -$-71 BCB, PFCB ^ *>M-^ ol 

^<H*l 53* ^-^S. Sfrfe- S^l :£*>-g- tiV^v H^l^l 7l^r. 
35] 

4 20 %H1 &<>H, 

4 V 7l §±± °-} 500A °ls}°| ^jAjSj ^ SAl 4l7>-§- M>n| 

H^l^Ei 71^:. 
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36] 

all 20 5U°H, 

#?1 n± ITO, TO, IZO, Sn0 2 ^ 3^5: ^K}^ °l-f-<H*l ^ s. 

SA] ^7>-g- tiVnT- E^l^Ei 7l ^ . 

37] 

20 %H1 5^^, 

#?1 ^ #7l 5)-^ °m #7l «]-nV 3^*]^°] cgflo] 

38] 

7m #*ll 711 °1H 2}-<?i^: 1^5^ #31°+; 
#7l TllolH ^Kl-g- Tllols ^^nV^. 

#7] TflolB ^Voj ^ cgctfofl c^Tfl 4; 

#71 TllolH #<Hl #71 TflolB e)-OJ4 je^KI-^ Cll °1 E~) efo] , ZL cflo]E| sl-ol^ 

^ *J^, n #^--4 tflW^ ^efl°J ^* *§#*Hr ^1^; 
#71 Tflois e^-9j, cflo}El eKl, 4^ = 31°] 3i^"§- SLJL^-i- *8#*Rr 

#71 iL^oi ?§s§5l ^1*1 M-^^l ^^Hl jeUl 1 ^ ^7ll# oi^-ji t= 

eflo] 34*3 ^-7111- i^-§>^ f^^S *m 5>1 ^7>-g- 
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39] 

*ii 38 %hi sa°i-H, 

#313-; 

*d^4 3^r€ 711 o]E #J=L <g#*K=. c^-g. ^7>S. 5E^Kr ?A^r f^iS ^ SA] 

^7>-g- ^ H^^l^Ei 7]^ aflS 
[^T 2 "^- 40] 

38 %H1 &oH, 

^"71 *d^4 -§^d ol^.oj^j7 #71 ^-*fl ^"71 DllolE-1 3flj=L 

€^ ^#^1 #Jf ^^-o. tg^^ rj^^ ^ 7>S i^H- ^ ^ S a1 

^-g- «vrt H^fl^l^iB-1 71^:^1 ^1^ . 
41] 

38 ^Hl 5a°H, 
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7}:sL SL^fe ^ ^lOS a A] ^7>-g- aVBl- H^^l^Ei 71^ *flS ^ . 

[3^8" 42] 

^li 4^3 

Tfl^lB *i<£^, «1^^ ^B]^#, lr^#°l w]^^ ^B^fs 4i^/=efl<y ^ 

aV£^l^ ^*Rr ^12 n>^a 

il n -lt S^Sb ^ ^13 4^3.1- °l-g-*H Aj-7] TflolH e(.o]4 5^-0]^ HL*>S. 

43] 

*fl 42 %H1 

^7} A2 v}^3. 
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^7) ^ ">^=L«- °l-g-*}<^ 4ii/=eflo] <flofl if-v\}7} cfs. ^s^^e 

^•7] ti>£^l# *|^Kr ^r^]s4; 
314; 

A c V 7l ^ SSefl^l^Ei S^o] ^]7^ ^^fl <#7] ±+ ^])o} 7^^- 

44] 

*fl 42 *M &°H, 

^71 *fll ^ 7llolH -^^ °1-M*1 ^o]3 ^ ^>^- 

#7l ^13 4i3 ^ilS. #7l iLJrnv ^ Tfl °1B ^g^-i- #7l Thiols sfliE. 

^ ^#^1^1^ *J^m #7)1 sf; 

^^-3^ ^^SJ ^o]H ^ ^^.^^*>^ <£3l# ^7>5. X^tfRr 53 ^10.3. ^ ^A] 
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45] 

*fl 42 %H1 91°]*], 

o]Ei 2fl£L ^*Rr ^-^sq-; 

#7l *fl3 4^3. ^05. JiJrP}-^ ^-f-*M #7l c-flolBl sfl^ ^ 
^#*Rr ^r^l^; 

#7l 2}-^ ^ olifLo^ZL # 7 1 fi^-g- ^-*fl #7l t-llolEi SfliEL *}-^- 

c-ihe) #jf #=>g. ^*Rr ^7>s ^^-S. 

[^^J- 46] 

42 %H1 $1^, 

#7l ^2 4^3 ^ A^. cflojEi efol^ ^ #7l TllolB #<>fl #71 7fl 

°1B 5^1 ^ ^^-sq- f^S} 711 #71 Sj-i ^ ^*Hr #^f ^-g- 

^^Hr #7fl» ^7l-S i^}^r ^ S^l ^V-g- «V°1- B^^l^Bl 71^5] 

47] 

^ 38 5E^r 42 *<M1 &<>H , 

#71 iLiS[£. o. 7 | |o^q|o^ ^<5Rr 3^§- ^ §m i^l ^>-§- ^ H^^l 

^ 7l^;Sl ^12: #^ . 
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48] 

*H 38 ^ 2E^r 42 %H1 &<>H, 

^•71 iLJL^ ^^b|o s 3 ^ f>}^ f^AS ^ S^l ^7}-g- B ^ 

[^^J- 49] 

*fl 48 *<M1 , 

#71 2}-^ #71 ^-71 3^ ^SLsL *}±r KM 

50] 

*fl 38 42 91°]*}, 

i^^lk 51] 

50 *<M1 &<>H , 

#7l sMi #71 ^7l ^^\M ms^" ^€ <*Rr a^l 

i:7>-§- MVn| B^H^liEi 7] #2] ^ . 

52] 

^l 39 ^ SE^r *ll 44 «cMl 
^ KM i^f-g- ^-s]- B^*l^Ei 7} ^9] x\]2i «o v ^. 
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53] 

*l) 39 *J" 5E^ ^ 44 %H] SU 0 !*!, 

lE^KE-if- 3* *Kr 5*1 ±.7-}-%- ^ H^l^l 71^:^ 

54] 

*fl 40 ^ *)1 45 9X°]*\, 

^ 5*1 ^7}-%- HVSV B^l^B-i 7)3&2] *\}2i ^ . 

[^t 2 ^ 55] 

*ll 40 %> 5^ afl 45 %H1 5U°H, 

A o V 7l DflolEl 3fli= Aj-JjL ^,g. ^7} Jf-7) ^^Kg- S.-&*}~ =L ^7} *3 

<gs].oJ ^7/[7) ^-g; Sj-fe KM ^7}'-%- avuv e^^e] 7}&S>] 

56] 

*ll 40 *fl 45 1H &<>H, 

■¥- ^"71 cil oj Ei 2fl= ^ ^°1 ^ 3^r*Hr 3^§- sVfe a a] ^7>-g- a|nv 
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57] 

A 38 SE^ 42 %H1 

#7l S[± £^Sr *§^*}$= ^Tfl^ 

-B-711-^ i#*Hr Jl^^ ^Htt tij^^-i; <§#S}uI, ^711-51 o]^d\# ^7} M-^^ 
°J -cr ^^^-i- *g^*Rr H^i^ 5L5L*Hfr ^^1^; 

til^^-g- <H1€B» °l-g-*M #71 JiJ^ ^ Wl^^ ^ H^-Sr ^ih^jO^ A]4sr> 
^ ^ £31^ ^> SiTfl £t11» Sf-^Rr ^-i- t}^ £a] ^f-g- av^. H 

58] 

*fl 57 * 0 H1 Si^H, 

#7l -fi- 711- JiLJL^£r °}3.*g7$ $-7} S^#, BCB, PFCB # 3 <H £ t}^9\ $-7] ^^S. 
°l-¥-<H*! ^£.3. <5>^r 5*1 4i7>-g- BSH^El 7]%2] 4^ ^ . 

59] 

*ll 57 %H1 5fl°H, 

#71 iSLBVo] °7l# iLJl^-Bf -a-7l# iJl^-ol aJ^Jg ^-f 

#71 TJ^H ^ £^^4 ^Tfll- ol o. 7l# ^jrnKg. ^T^Kr #7fl# ^7>S X 
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IQtt 60] 

all 59 %H1 &<*\*\, 

#71 -fMl- iL^^r 3Lf-*Hr -fM#S ol^^l sRr 

61] 

*fl 57 %H1 SSi°1-H . 

-*M ^ ^#^^1 JsLJ^o] fg^Q ot 100 £ ~ 200£ *&$\3. 7><i 

62] 

57 &°H, 

#7] ^ £^£r ^ 500 A *jL^ s tg^fe ^ ^0.3. 5*1 ^f-g. 

*vnv BsH^l^Ei 7l^ *fls « 0 >^. 
63] 

^1 57 %H1 5fl°H. 

#7l ^ I TO, TO, IZO, Sn0 2 ^ ^H^l ^M^^S. o]^^l ^ 

[31 t 1 ^ 64] 

all 57 %H1 
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if-sl^- ^-fi-^ A oM ^ 

4 ^ S^Hr *}^r IA1 ^ H^^l^Bi 

65] 

*fl 57 * 0 H1 S^l, 

A J"7l al^^-g- °ti^BTr 3%~5% ^3 ^-#^1* ^"fr*}Sr *m 3E*1 ^7} 

[^H" 66] 

^i 57 %hi sa°H. 

#7] 3^ ^7} <33 ^rSLS. JELEilo] ^jz}. €^ 3^T*Hr ^ 

$2.3, t}^ g.X\ r^7>-§- «Vo| H^^l^Hi 7 l#Sj ^2: 
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3a] 
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